Introduction
Fisch partial mastoidotympanectomy (FPMT) is a surgical procedure consisting of a partial inferior temporal bone resection performed in a manner described by Fisch and Mattox to provide access to tumors of the retromandibular fossa.
1,2 FPMT is a hearing-preserving technique that augments exposure to tumors originating from the parotid gland, upper cervical lymph nodes, or poststyloid space that grow to abut the inferior mastoid and tympanic bone without invasion into the temporal bone. As compared with mastoidectomy with distal intratemporal facial nerve decompression, FPMT further extends surgical exposure anteriorly into the inferior aspect of the temporal bone and adjacent styloid process, which in turn provides unique access to the deep lobe of the parotid gland as well as the jugular bulb and carotid artery as needed. Despite the fact that this technique was described long ago, little information regarding clinical experience with FPMT exists in the literature. [1] [2] [3] Thus, the purpose of this report is to highlight the advantages and complications of this procedure that have been experienced by a single surgeon.
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Abstract
Objective This study aims to characterize a single surgeon's experience with resection of tumors of the retromandibular fossa and poststyloid space utilizing the Fisch partial mastoidotympanectomy (FPMT) technique of partial temporal bone resection. Design Retrospective review. Setting Academic medical center. Participants Seven patients who underwent tumor resection with FPMT.
Main Outcome Measures Complications.
Results Six males and one female underwent FPMT, with ages ranging from 44 to 79 years. The facial nerve was sacrificed in six cases, no cases were converted to more extensive temporal bone resection procedures, and no postoperative hearing loss occurred. The only intraoperative complication experienced was a violation of the external auditory canal in four cases, which resulted in postoperative wound healing issues in two cases. Conclusions FPMT allows for the release of tumors of the poststyloid space and retromandibular fossa without compromise of hearing status. Preservation of external auditory canal soft tissues is challenging, and the violation is experienced relatively frequently due to shearing forces during soft tissue retraction. When encountered, robust repair of defects is encouraged to prevent further wound healing complications.
Methods
Following institutional review board approval, a retrospective review of the medical records from 2009 to 2016 was conducted for cases in which the senior author MBG performed FPMT. Records were reviewed for patient demographics, tumor pathology, and related surgical complications-including subsequent management of these complications. Management of the facial nerve and other procedures that were performed alongside FPMT was also noted.
FPMT Surgical Technique
Exposure of the mastoid cortex and tympanic bone is obtained via a postauricular incision that may extend into the neck as needed. Elevation of the posterior and inferior external auditory canal (EAC) wall skin and soft tissue is carried down to the level of the annulus without violation of the canal lumen (►Fig. 1). Intact canal wall mastoidectomy is performed with exposure of the digastric ridge and muscle. The mastoid segment of the facial nerve is identified and decompressed at its distal aspect (►Fig. 2). The mastoid tip is mobilized from the digastric muscle and amputated (►Fig. 3). The tympanic bone is drilled immediately inferior to the tympanic ring into the styloid base up to the jugular bulb anterior to the facial nerve (►Fig. 4). If needed, drilling continues anteriorly to expose the internal carotid artery within the carotid canal. If needed the styloid process is released and/or the facial nerve is sacrificed (►Fig. 5). When indicated, the procedure is combined with neck dissection, parotidectomy, or facial nerve cable grafting (►Fig. 6).
Results
FPMT was performed in seven patients; cases are summarized in ►Table 1. Six patients were males, and the average age was 63 years. Tumor types included parotid salivary ductal carcinoma in two cases, and single cases of adenoid cystic carcinoma, facial nerve schwannoma, infra-auricular cutaneous squamous cell carcinoma, acinic cell carcinoma, and mucoepidermoid carcinoma. None of the subjects had radiation therapy before surgery. The facial nerve was intentionally sacrificed in six cases, and greater auricular nerve cable grafting was undertaken after tumor resection in three cases with the improvement of facial nerve function in all patients (►Table 2). All cases involving facial nerve sacrifice were planned as part of the tumor resection, and in no cases was there a need to convert to a more extensive temporal bone resection procedure. There were no incidents of positive surgical margins within the ear or temporal bone. No change in postoperative hearing status was encountered in any patient. Parotidectomy was performed in all seven cases, and five cases included additional procedures. The combined additional procedures included superficial parotidectomy (one), total parotidectomy (six), neck dissection (five), anterior lateral thigh (ALT) free flap (two), pectoralis major rotational flap (one), and condylectomy (one). The lone intraoperative complication experienced was an unintentional violation of the EAC, and this occurred in four cases. EAC violation led to further postoperative wound healing complications in two cases (►Table 3). A fistula between the EAC and mastoid occurred in one of these cases secondary to ALT free flap breakdown with subsequent infection, and EAC complicated the second case wound breakdown into the margin of the pectoralis major rotational flap resulting in a condylectomy defect and fistula communicating with the EAC. The corrections and approaches to the complications are outlined in ►Table 2.
Discussion
In their original 1986 report and their textbook Microsurgery of the Skull Base published in 1988, Fisch and Mattox report 13 and 28 cases of FPMT, respectively. Their reports lack consistent diagnoses and pathology making it unclear whether the original 13 cases are included in the 28 cases reported in 1988, but given the timeframe, it seems likely that the same patients included in both. As with our series, FPMT was undertaken in many instances for the management of parotid gland malignant tumors. Patient demographics and complications specific to FPMT are not characterized.
1,2 Medina et al describe two cases of FPMT in a 1990 report that also proposes a classification for various types of lateral temporal bone resection. They classify FPMT as type IV lateral temporal bone resection; however, usage of this particular classification system does not appear to have become popularized in the relevant medical literature. The clinical course before FPMT is described in greater detail for these two cases compared with the reports of Fisch and Mattox, but again no surgical complications were described.
3
Although FPMT provides excellent surgical exposure that exceeds what is obtained by merely performing a mastoidectomy with facial nerve decompression, some noteworthy complications were encountered in the current series that warrant comment. The main technical challenge encountered by the senior author in the current series was an unwanted violation of the membranous EAC during soft tissue retraction after successful atraumatic EAC skin elevation had been achieved. In reality, it may be difficult to avoid such violation even if the surgical team is very conscious to prevent this from happening. The skin elevated from the tympanic bone is very thin and even limited controlled retraction during parotidectomy, and other soft tissue dissection will result in shearing forces that may be sufficient to cause a break.
In instances in this series where the EAC was violated, wide soft tissue reinforcement with temporalis fascia was always undertaken (►Fig. 7). Despite this, some violated cases still failed to heal properly. The two cases with EAC violation that did not progress to unwanted EAC fistula formation came later in our series and may have had improved outcomes due to the additional corrective step of placing a small supporting free muscle graft inferior to the Due to the risk of wound healing complications inherent to FPMT, it is important for the surgeon to determine whether or not the additional anterior exposure provided by this procedure as compared with mastoidectomy with facial nerve decompression is worth the potential added risk. In the authors' opinion, this may be the case if there is a need to release the styloid process from the tympanic bone, if tumor involving the stylomastoid foramen has a significant anterior component, or if the surgeon has a need to access the jugular bulb or carotid artery.
FPMT is an inappropriate surgical approach in cases with the gross invasion of the temporal bone and should be reserved for tumors involving the retromandibular fossa and poststyloid space that abut the temporal bone without erosion. Tumors with perineural spread to the intratemporal facial nerve may still be candidates for FPMT. In instances where there appears to be tumor erosion of the inferior aspect of the tympanic bone and styloid base, a competing surgical option to FPMT may be a more extensive lateral temporal bone resection. [1] [2] [3] In such instances, if the procedures are deemed equivalent from an oncologic perspective for a given tumor, then FPMT is preferred for its inherent hearing preservation potential.
Conclusion
FPMT provides a means by which tumors of the poststyloid space and retromandibular fossa can be released from the lateral skull base while preserving the soft tissues of the EAC and thereby maintaining an intact hearing status. Healing complications were somewhat frequent and were presumably related to violation of the thin inferior EAC skin after elevation. As such it is recommended that ideally EAC violation should be avoided during FPMT as far as possible and that when it does occur appropriate care should be made to repair such defects robustly.
Note
This study was completed without financial support, and no intellectual input was obtained from any person not included as authors. , a large piece of pressed free temporalis muscle is applied to the membranous EAC where it is unsupported due to drilled tympanic bone defect (dotted line). EAC, external auditory canal.
